Presented in this article are mechanical property and microstructural data for fluoride molten salt infiltrated graphite at high temperature. Four infiltration pressures (0 kPa, 450 kPa, 600 kPa, and 1000 kPa) and two kinds of graphite (IG-110 and NG-CT-10) were used during molten salt infiltration. After fluoride molten salt infiltration, compression testing and tension testing were performed at 700°C to determine compressive strength, tensile strength, softening coefficient, stress-strain curve, and absorbed energy. Utilizing scanning electron microscopy (SEM) applied to fracture fragments, SEM micrographs for the fracture surface of molten salt infiltrated graphite and virgin graphite were determined.
a b s t r a c t
Presented in this article are mechanical property and microstructural data for fluoride molten salt infiltrated graphite at high temperature. Four infiltration pressures (0 kPa, 450 kPa, 600 kPa, and 1000 kPa) and two kinds of graphite (IG-110 and NG-CT-10) were used during molten salt infiltration. After fluoride molten salt infiltration, compression testing and tension testing were performed at 700°C to determine compressive strength, tensile strength, softening coefficient, stress-strain curve, and absorbed energy. Utilizing scanning electron microscopy (SEM) applied to fracture fragments, SEM micrographs for the fracture surface of molten salt infiltrated graphite and virgin graphite were determined.
& Value of the data
The systematic data include microstructural and mechanical properties for fluoride molten salt infiltrated graphite under different infiltration pressures and different graphite grades.
Such data can be used to assess the compatibility of the graphite with fluoride molten salt at high temperature.
The systematic properties can be used to predict the allowable stresses of molten salt infiltrated graphite, which can be used in safety analysis.
Data
Systematic mechanical property and microstructural data of as-machined and molten FLiNaK salt infiltrated graphite at four different infiltration pressures (0 kPa, 450 kPa, 600 kPa, and 1000 kPa) are reported below. Included are the compressive strength, softening coefficient of compressive strength, tensile strength, softening coefficient of tensile strength, force-deformation curve, and absorption energy of fluoride molten salt infiltrated graphite at 700°C (Tables 1-4, Figs. 1 and 2). Table 5 shows the diameter variation of graphite compression samples after 1000 kPa molten salt infiltration. Finally, Fig. 3 shows SEM micrographs of fracture surfaces for both molten salt infiltrated graphite and virgin graphite. 
Experimental design, materials and methods

Sample preparation
The graphite samples used in the experiment were NG-CT-10 from Chengdu Carbon Co., Ltd, and IG-110 from Toyo Tanso Co., Ltd. Graphite was machined to form the cylindrical samples with dimensions of Φ10.0 Â 20.0 mm which were employed in compression tests, as shown in Fig. 4 . Graphite was machined to form the disk specimens with dimensions of Φ10.0 Â 5.0 mm which were employed in tension tests, as shown in Fig. 5 . Before molten salt infiltration, the samples were marked by a laser marking machine, cleaned with ethyl alcohol and vacuum dried for 2 h at 150°C. Fig. 1 . The force-deformation curves of graphite compression samples.
Table 5
The diameter variation of graphite compression samples after 1000 kPa molten salt infiltration. 
Graphite samples infiltration in molten salt
After the initial weights and the dimensions were recorded, five graphite samples were infiltrated in a pressure vessel at 700°C using approximately 0.5 L salt for times of 20 h. The molten salt used was the eutectic salt of LiF, NaF, and KF (FLiNaK, LiF-NaF-KF: 46.5-11.5-42 mol%) with melting point $ 450°C. The graphite samples were degassed before being immersed in molten salt. Infiltration pressure used includes 0 kPa, 450 kPa, 600 kPa, and 1000 kPa in the experimental. The infiltration equipment was shown in Figs. 6 and 7. After the graphite samples were removed from the molten salt after infiltration experiment, weight change and dimensional change of the samples were determined by weighting graphite and measuring the dimensions in a dry (H 2 O r 1 ppm), low oxygen (O 2 r 1 ppm) argon atmosphere glove box. 
Mechanical testing at high temperature
The mechanical testing was carried out at a high-temperature universal testing machine (HTUTM), which was composed of a sealed high-temperature chamber and a universal testing machine, as shown in Fig. 8 . There is a door in the chamber, through which the specimens can be changed.
The samples were heated to 700°C at a rate of $ 10°C/min and maintained about 1 h thereafter. Then, compression tests with a constant crosshead rate of 1.2 mm/min were performed. And the tension tests with a constant loading force rate of 6 N/s was carried out. During the compression process, the absorption energy (E a ) of the samples during deformation and fracture process will be evaluated by the integration of force to displacement (Eq. (1)) [ 
where L is displacement of crosshead, and F is the force during a test. The fracture fragments of compression tests were measured using scanning electron microscopy (SEM; LEO 1530VP). 
